In this study the effects of oral administration of bifenthrin (BF) on biochemical and histological parameters of male rat's liver have been evaluated. Dose response was evaluated on different groups of rats with respect to different time interval of 2, 8 and 31 days. Divided the animals in four groups as A, B, C and D. Group B, C and D received bifenthrin concentration (60 mg/ kg per body weight), (70 mg/kg body per weight) and (85 mg/kg per body weight), respectively. Group A is as control and each and every animal in this group received equal volume of mustard oil without BF. Finding being observed in the rats treated group with bifenthrin showed dose dependent signs and severity of acute/sub-acute poisoning meticulously that is they were more severe as the dose concentration was increased. Collection of the blood sample and the serums were used for analyses of lipid profile, proteins (serum albumin, serum globulins and serum total proteins/STP, serum albumin) and different liver enzymes. It was observed that a higher concentration of bifenthrin raised level of cholesterol in all the treated groups while the HDL level decreases and the Level of LDL in treated group was higher as compared to normal rats. The higher levels of AST and ALT in the treated rats were observed as compared to the normal group in relation to time and doses employed. Moreover, a high concentration of BF doses shows decreasing trend of the concentration of total serum protein, serum albumin and globulins decreased. In addition it has observed that bile duct hyperplasia along with degenerative changes in hepatocytes by histopathological examination of liver and there was dose dependent severity. Our data reports the toxic actions of bifenthrin at different doses administered during the study which produced biochemical alterations in serum profile and moderate histological lesions in liver.
Introduction
Pesticides usage is being wide all around the world and it is increasing day by day. The important fact about pesticides are that they are performing a key role in meeting the food, tobacco, cotton fiber and demand of increasing population and ultimately control the viral diseases. Occupational contact of different pesticides is definitely to identify the different side effects of pesticides usage of enormous interest and purpose to establish the safe methods of pesticide usage. In spite of all important factors there is key point that because pesticide mishandling in different departments of the agriculture which has been linked with different health problems and environmental contagion globally [1] [2] [3] . It is commonly observed that an extensive variety of pesticides which contain bifenthrin having the public health problem and lots of challenges. It is established that bifenthrin belongs to the class of potent synthetic pyrethroid. It has been observed that most of the products are used in the our common daily usage and have high agricultural values are protected by pesticides containing bifenthrin which includes cereals, cotton, corn, alfalfa, hay, grass seed, some fruits, ornamentals, and vegetables. It is also very common to see that pyrethroids containing bifenthirn are strongly hydrophobic and have a quality to absorb the particular material that are always remain embedded to make its sediments so it is to be rather dissolve in water column but short-term aqueous exposures may impact pelagic organisms. The physiochemical properties of a chemical have a strong potential to determine its environmental suitability and its behavior and potential outcome. According to different data that metabolism of bifenthrin took place very quickly into different metabolites in the liver. Process of metabolism done by hydrolysis of the ester linkage, oxidation of aromatic rings and methyl groups by conjugation reactions [4] . It is also observed that hepatic and lipid profile results have been addressed in a few studies in animals, so far present study is a typical in regard to long term repetitive treatments and follows up.
There is established fact that effect of pesticides on the clinical health effects adversely under the action of enzymes of liver which are mostly used as a marker [5] . There is extensive contact to many pesticide, affected liver and kidneys, [6] there is also a raise in the occurrence of liver disorders among Ranch Hand workers in large contact category [7] . If we statistically analyzed then there is comparatively high level of aspartate aminotransferase (AST) were found in agriculture workers who are constantly exposed to pesticides [8] . Most of industrial workers who are steadily exposed to pesticides the elevated levels of gamma glutamyl transferase (GGT) were found in the blood of [8, 9] . It has also been observed that high amount of liver dysfunction was observed with elevated (AST), alanine aminotransferase (ALT), or lactate dehydrogenase (LDH) [7] [8] [9] [10] [11] . Studies revealed that AST and ALT produces their effects on the process of breakdown of amino acids into α-keto acid which are in flight for complete metabolism through the Kreb's cycle and electron transport chain. As a result they are measured as a specific marker for liver damage [12] . AST Hepatic pathology in pyrethroid exposed animals observed in many studies, thus far present study is also weird with this regard to interval and more clearly correlates the biochemical alterations with hepatic histopathology. The aim of our studies was to checked the bifenthrin effects of physicochemical behavior, acute toxicity of bifenthrin on different blood bio-parameters (Lipid profile, AST, ALT, ALP, blood protein and to assess the histopathologic consequences of liver organ) so that bifenthrin have adverse effects on rat's health so proper precautions needed be taken in use of this pesticide to care about human's health.
Materials and methods
In the present study all experiments were carried out according to all the national legislations and research principles laid down by the Ethics Committee about the animal welfare and following the strategies of the University of Sargodha, Sargodha. All efforts were made to minimize the number of animals used and their suffering.
Experimental protocol
Generally healthy Swiss albino mature (adult) male rats (n = 32) about of the similar age (almost 3 months) and weight (200±40g), were obtained from Department of Pharmacy, Islamia University Bahawalpur and were held in reserve under particular same supervision conditions. The overall animal room temperature was maintained at 24-28°C with 46-65% humid condition and 12-h light-dark cycle all over the study. Rats served with a verity of foods which were available for them in market, and gave them three times a day. After 5 days accommodation rats were divided into four equal groups at random order i.e., group A served as control group while the B, C and D group manifested as treated group administrated bifenthrin orally, which purchased from local grain market of Sargodha. Oral (lethal dose) LD50 of bifenthrin in male rats is 70mg.kg-/ body weight [16] . It is observed that bifenthrin is not soluble in water so mustard oil for oral administration used to dissolve it. Dose to be oral administrated was attuned according to body weight. Groups B, C and D received low, medium and high (60, 70& 85 mg/kg body weight doses, respectively) after 48 hours, 8 days and up to 31 days. The importance of body weight measuring of is subjected to the animal weight was recorded on weekly basis. The overall utilization of food and the temperature of rectal monitored on daily basis. All animal were monitored twice daily to observe various clinical signs of toxicity. To observe the physical behavior the clinical sign in each animal scored on the basis of severity signs (----to ++++) and did comparison with control group A.
Collection of samples and analyses
Blood samples from all animals were collected after every treatment of doses of pesticide and were subjected to taking out of serum. Temperature for storing of blood sample was very important so the serum sample for biochemical studies after collection stored at -20°C. Triglycerides (TG), cholesterol, HDL (High density lipoprotein) and LDL (Low density lipoprotein) measured done by enzymatic colorimetric with a spectrophotometer. By using the commercially available colorimetric kits (AMP Medizintechnic GmbH, Austria Cat # BR0415, BR061 & BR0202, respectively) activities of the different liver enzymes were calculated one by one and these enzymes includes serum aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phosphatase (ALP) activities. Measurements of the different enzymes particular AST and ALT were measured to evaluate the activity and concentration of L-lactate or L-Malate with α-ketoglutarate at wavelength of 340 nm, while p-nitrophenol with water concentration's was measured by evaluating the activity of ALP at wavelength of 405 nm with a spectrophotometer. Biuret method and serum albumin by bromocresol green (BCG) dye binding method used for the assessment of serum total proteins (STP) by spectrophotometer [14] . By subtraction of albumin from STP we have calculated serum globulin [17] . In the present study histopathological examination done by dissecting the liver from each animal [18, 19] . In present study process of histopathology were followed by taking the 5 mm thick pieces of the melancholic organ were fixed in 10% buffered formalin and after that using routine methods of dehydration, paraffin embedding, sectioning (4-5 μm) and staining. After going through this session slides which has been prepared after following the above procedure then observed the histological lesions by microscopic examination of slides of each group and were scored on a scale of -----to +++++. From this a collective lesion score was derived for the overall severity of pathology in a particular group.
Statistical analysis
In this study Two-way ANOVA test was applied and the overall data collected was then analyzed by using variance SPSS-20 statistical software package on my personal computer. For this purpose the analysis of variance was also applied on all sampling days collectively to obtain the whole results. By Tukey multiple Range Test (TMR) at 0.05-level of significance, the means of various treatments were compared [20] .
Results Frequency and incidence of clinical signs
The various doses of bifenthrin showed amplified action to exterior stimuli particular group B, C and D and did comparison with group A which was control. It is also observed that slighter appeal towards feed and water and as well as showed dullness, lacrimation, breathless and ptyalism in dose treated groups (Table 1) . There was Itching/scratching also amplified. It has been observed that all above effects become more pronounced between 15 minutes and 1.5 h after each oral administration and vanished within 12-24 hours in all animals. Frequency signs indicated severity of doses and incidence showed how many animals were suffered due to treatments. Frequency (*F) Incidence (**I) (%). Different of concentrations of bifenthrin (BF) with mustard oil were administration to the rats at different period. In a day two times animals were monitored for clinical signs. Various clinical signs in each animal were scored on the basis of severity (-------to ++++++). Control group A did not show any clinical sign
Total cholesterol & triglycerides
The level of cholesterol was higher in all groups of treatment as compared to the normal group, but it was found significantly higher in higher dose administrated group D, all results of total cholesterol & triglycerides presented in (Table 2 ).
In case of triglycerides (TGLs) the level were remarkably increased in all treated groups as compared to control group significantly (P≤0.05). The difference on TGLs value between day 2 and day 8, day 2 and day 31 ( Table 2 ) and as well day 8 to day 31 not significantly differ (P≥0.05). (Table 3) .
Total proteins, albumin and globulin
In present study a dose dependent very slight declining trend was observed in serum total proteins (STP) concentration in all treatment groups as compared to not treated group ( (Table 4) . As for as time is concerned there was almost no significant (P≥0.05) difference between days, the significant difference of decrease in serum globulins was recorded in all treated groups as compared to control group except in group C where increase in globulin level was observed. 
Histological examination
In the present study the rats of control group (A) did not show any histological alteration in liver. The group treated with dose rate of 60 mg.kg-1 (by weight) exhibited that moderate bile duct hyperplasia along with degenerative changes in hepatocytes, while the group treated with dose rate 70 mg.kg-1 (by weight) dose exhibit condensed nuclei of hepatocytes and necrosed hepatocytes. This study also revealed that in the higher doses and such changes become more rigorous and widespread having the swelling at cell level and muddled pattern like hepatic cord hepatic ( Table 6 ). The 4th group treated 85mg.kg-1 (by weight) dose exhibited that bile duct and hepatocytes necrosis of hepatocytes Figure 1 (A-D) . Frequency (*F) Incidence (**I) (%). Different of concentrations of bifenthrin (BF) with mustard oil were administration to the rats at different period. At the end of experiment animal dissected. For histological purpose slides prepared and conserved for scoring the overall lesion from samples of liver tissues in each group were measured on the basis of severity (----to ++++). As a result general strengths of lesions were scored in a collective manner. Control A group exhibit very negligible lesion Degenerative changes were observed in histopahtological studies of the rat's liver which is explained in term of frequency and incidence which showed that how much liver damaged in treated groups and in how many rats liver injured respectively. 
Discussion
Blood is always an important and the key diagnostic tool to evaluate the toxic effect of xenobiotic which include pyrethroid pesticides and it can assess easily. Blood is off course very vital for survival. Therefore it is establish that assessment to evaluating serum biochemistry, if there is an amendment of any constituent of blood for which always considered suitable parameters should be there [21, 22] . In different perspective we have seen the high action of enzymes ALP, AST, ALT, and LDH as well as like of those other molecules in the serum of intoxicated rats with pyrethroid that can be manifested by pyrethroid toxicity induction. If we see in the general manner then the hepatocellular injury and mitochondrial damage activities are related to ALT and AST respectively. In most of the cases the amplified aminotransferase (AST and ALT) serum's activity shows impairment in the hepatocellular under pyrethroid strain which leads toward the leakage of these enzymes into general circulation [23] [24] [25] . Moreover it is fact that the xenobiotic metabolism took place in liver which is a key organ in this regard. Mostly it is seen that leakage of these enzymes in blood are predominately due to the processing of pyrethroid in liver and this particular effect can cause the hepatocellular damage under the effect by production of metabolically toxic intermediates which are available in the body [26] .
In the present study we have also raveled that consequence of pesticide intoxication can be more pronounced by the pathophysiological changes in liver as a consequence by the elevated activity of serum alkaline phosphatase (ALP) and it is also possibly due to break in permeability of membrane of hepatocytes, as a result we have observed the seepage of this enzyme into the blood stream, as cypermethrin is proficient of changing normal structure of the hepatocellular in different fashion [27, 28, 25] . According to different studies in common observation the cholestasis caused by obstruction of its passage through the bile duct through the effect of regurgitation of enzymes. It is also been observed that back pressure outcome is discharge of the enzyme into blood and ultimately increasing its concentration. Moreover the enhanced levels of ALP in blood shows that it is an early indicator of cholestasis and elevated activity of hepatic AST, ALT As we know it is established that bilirubin is produced from hemoglobin that is present in the reticulo-endothelial system, and after that it circulates and ultimately attached to plasma albumen. It is estimated that almost 80% of bilirubin which is circulating in the system is derived from red blood cells and the 20% remaining bone marrow cells being resultant from the ineffective erythropoiesis by the effect of destruction of erythroid cells [38] . As it is established that bilirubin metabolism takes place in liver which always plays a important role. In case of any damage to liver cells, which possibly was inflammation in the present study resulting in problem of bile excretion got disturbed, which can be responsible for hyperbiliribinemia in intoxicated rats due to pyrethroid According to studies the toxic effect of bifenthrin probably is due to its stresscausing effect [46] . In general observation the release of adrenocorticotropic hormone under stress condition producing the large amount of cortisol from the adrenal cortex [47], the end result of this cellular activity is storage of cellular protein stores, not including in liver. Additionally it is fact that production of the plasma protein from liver were moved into blood, so the protein level raised. It is also revealed from many references that pyrethroid has effect on lipids that include triglycerides, free fatty acids, phospholipids and cholesterol [48] . It has been observed that total lipid concentration in serum was due to elevated level of above mentioned forms and that causes interruption of carbohydrate metabolism under the effect of raised total lipid level which appears to be and it is a cause of the possible cytotoxic effect of Pyrethroid on cells of the pancreas leading to relative deficiency of insulin [49] and glucose transport in cells cannot make possible due to the insulin deficiency in the body tissues because carbohydrate not available to these tissues. We can also say that in insulin deficiency, energy is derived from fats because to fulfill the energy demands of body carbohydrates are not sufficient. Storage of the fat in adipose tissue is then go under the process of hydrolization and thus the level of free fatty acids in blood was raised consequentially total lipid concentration was elevated in the serum [50-52]. Xenobiotic substances trigger the sympathetic nervous system; as a result adrenal medulla released the high amount of epinephrine and norepinephrine. It is also been observed that receptor sensitivity of hormone initiate the release of triglyceride lipase in tissues as a result the stored triglyceride undergo the process of hydrolysis an then fat which stored was mobilized to free fatty acid into the blood stream resulting of high serum total lipid concentration [50, 53] . In the present investigation under pyrethyroid stress elevated levels of cholesterol in serum observed and cholestasis occur as a resultant, as well as endogenous cholesterol synthesis. From the present study the results overall suggest that pesticides containing pyrethroid is potentiate to create the strong toxic effect to alter normal body physiology. On the other hand, the effects can be normalized with passage of time, as observed in the improvement sets.
Conclusion
In conclusion, Pyrethroid especially bifenthrin, which is also a commonly used insect killer, has potentially disturb normal blood biochemistry of mammals. Taking into account the different biochemical parameters such as liver enzymes like AST, ALT, ALP, phospholipids, total lipids, glycerides, total proteins and most importantly It was observed that a higher concentration of bifenthrin raised the level of cholesterol and LDL in all the treated groups while the HDL level decreases in treated group was higher as compared to normal rats cholesterol. In albino rat's all physiochemical parameters were distressed considerably subsequent pyrethyroid toxic effect in dose and time dependent fashion. In addition it has observed that bile duct hyperplasia along with degenerative changes in hepatocytes by histopathological examination of liver and there was dose dependent severity. This underscores the use of proper precautionary measures should be taken in this regard to use of this pesticide (Bifenthrin) and to avoid any liver injury and dysfunctional blood biochemistry. 
